Objectives: Malnutrition in old age is a significant problem. The study presents a survey of the basic methods used in the diagnosis of malnutrition in the elderly such as nutritional anamnesis, anthropometrical, laboratory a functional examinations and indicating specific differences as compared with a younger population.
INTRODUCTION
Nutrition disorders appear more often in old age than in the young. Nearly all individuals over 80 years of age suffer from a certain degree of malnutrition. This is a specific characteristic of old age, when body compositional changes with a physiological decline in muscle mass and rise in the percentage of fat in the organism appears. This process in combination with pathological conditions typical for old age as polymorbidity, polypragmasia, loss of dentition, bad psychological and socio-economic conditions leads very rapidly to the development of malnutrition 4 . Malnutrition is a complex problem afflicting several organ systems therefore when evaluating the nutritional condition no specific marker can be utilised on its own to unambiguously prove malnutrition and it is necessary to use a combination of different methods (nutrition anamnesis, anthropometrical, laboratory and functional examination). When diagnosing malnutrition in old age, it is necessary to consider the fact that a geriatric patient differs from a young adult and therefore the methods used could have a certain limitations that one should be aware of, i.e. other levels for pathological values etc.
Nutrition anamnesis
Gathering a nutrition history should be an inseparable part of nutritional screening. We especially look for changes in body weight (see below). It is also important to identify dietary habits, dietary restrictions and diseases of the gastrointestinal tract 4 . Dental condition should not be overlooked in geriatric patients along with the influence of other concurrent diseases, cognitive functions, mobility disorders and last but not least even social factors as loneliness or lack of financial means 7, 11 . Mini nutrition assessment (MNA) is a widely used international questionnaire to evaluate the nutritional state of seniors. This aid can, with high sensitivity (98.9 %), specificity (94.3 %) and diagnosis accuracy (97.2 %) selected the patients with risk of malnutrition. It closely correlates with biochemical (albumin, prealbumin, transferrin levels, and lymphocyte numbers) and anthropometrical markers (measuring of subcuticular fat, arms circumference) that was verified by a number of clinical studies on wide sets of geriatric patients 3, 8, 10 . Performing the MNA is not time consuming, the complete form does not exceed 15 minutes and a shorten version can be filled in 3 min. Performing a complex MNA is suitable especially in risk groups of institutionalised or hospitalized seniors. MNA itself consists of 4 groups of questions and measurements: basic anthropometrical measurement (BMI, arm, hip circumference, loss of body mass), total condition evaluation (mobility, self-sufficiency, chronic defects, presence of acute disease, psychological condition and polypragmasia), eating habits (questions aimed at food and liquid consumption and the ability to eat) and judging the condition of nutrition and health. A certain number of points are allocated to each question; maximum reached is 29 points, minimum 0 point. Normal MNA and a good condition of nutrition is considered above 24 points, endanger risk of malnutri- 
Anthropometrical examinations
Anthropometrical indicators are simple, non-invasive and cheap methods of monitoring the state of nutrition and are especially suitable for out-patient monitoring. These measurements can help to reveal the extent of affliction in given individual. The anthropometrical minimum for purposes of nutritional evaluation is measurement of arm circumference and the skin fold above triceps.
Body mass. Isolated measurement of body mass could be misleading, it is important to follow the values in time. Unwanted loss of body mass of more than 5 % in one month or more than 10 % from the baseline body mass after 6 months could reflect malnutrition. Decrease of more than 10 % in one month or more than 20 % in two months testifies to a serious degree of malnutrition with an increased risk of infectious and postoperative complications, higher postoperative morbidity and mortality 1 .
In seniors weighing could be impossible due to inability to stand. In lying patients body mass and height could be estimated by special anthropometrical techniques. Unwanted decrease of body mass in the elderly, apart from malnutrition, could also be caused by even by other diseases (tumours, serious cardiac and respiratory failures, dementia or depression) or social risk conditions (poverty and solitude) 11 . Mid-arm circumference. Measurement of the arm circumference is a simple method for determination of body mass quantity. It is measured on the non-dominant extremity at a site half way between the acromion and olecranon. Normal values are 29.3 cm in men and 28.5 cm in women, for a severe malnutrition with loss of body mass testifies circumference smaller than 19.5 cm in men and 15.5 in women. It is suitable to combine measurement of arm circumference and skin fold above the triceps 11 .
Body-mass index (BMI)
.
Measurement of subcutaneous fat
Skin fold above the triceps. Determination of skin fold above the triceps indicates the quantity of subcutaneous fat. The measurement is carried out on the non-dominant extremity by a special apparatus calliper. The normal value is 12.5 mm in men and 16.5 mm in women, values less than 8 mm in men and 10 mm in women indicate significant malnutrition 11 . In seniors this measurement may not be precise due to the loss of skin elasticity.
Determination of the circumference of musculature of the arm. It quantifies loss of musculature by calculating means of measurements of arm circumference which is deducted from layer of subcutaneous tissue measured with calliper upon triceps. Normal values are 25.3 cm in .
Laboratory examinations
Amongst laboratory findings current practise most often includes biochemical examination, where specifically a decrease in serum proteins identifies malnutrition.
Biochemical examinations. Biochemical markers belong among the basic examination in the diagnosis of malnutrition. Formation of serum proteins in the liver is connected with the nutritional state of the organism, in malnutrition proteosynthetic liver function is usually decreased. According to half-life of individual plasma proteins the duration of malnutrition can be determined.
Levels of serum proteins decrease also during an inflammatory reaction (negative proteins of acute phase) by transfer of plasma proteins into reactants of acute phase Creactive protein (CRP), therefore it is suitable to determine simultaneously even CRP, whose value increases during inflammation (positive protein of acute phase) and measured values compare mutually.
Transferrin level is necessary to evaluate in dependence on serum level of iron. Low values of serum proteins in the elderly can be simulated by dehydration, after re-hydration a decrease in the markers occurs due to hemodilution. Beside the values of plasma proteins even low value of total cholesterol (less than 3.0 mmol/l) and hormones of thyroid gland could testify for malnutrition, lower value of creatinine can demonstrate low capacity of musculature mass. These indicators must be evaluated with respect to intercurrently on-going diseases 5 . Total protein (TP). TP has a long biological half-life, therefore it is a rather late indicator of protein malnutrition. Low TP levels indicate a long standing protein deficit. TP decrease under 55g/l is considered to be serious. TO value could be influenced especially with liver or kidney disorders, by degree of dehydration or a concurrent inflammatory process.
Albumin. Determining the level of albumin was so far considered to be a golden standard in the evaluation of nutritional condition. It remains to be a suitable marker for screening and monitoring of malnutrition, its indicative value is increased in combination with prealbumin, transferrin or cholinesterase. Decrease of albumin serum level correlates with total prognosis of patients, it is an independent indicator of severity of clinical state 11 . Albumin has relatively long half-life 20-21 days. The values giving evidence for significant malnutrition in seniors are under 23 g/l. The state of hydration, transit among intravascular and extravascular space, liver and kidney disease could influence albumin concentration. It is also a negative protein of acute phase and it is suitable to relate its values to CRP levels 6 . Prealbumin. Prealbumin has the shortest biological half-life 1-2 days, it is the reason why it is most suitable for evaluation of acute protein malnutrition. Values under 0.10 g/l testify for serious malnutrition. It is a beneficial marker for monitoring the nutritional condition. However, concurrently it belongs amongst the negative proteins of acute phase and it is necessary to evaluate it in relation with CRP. Lower levels could appear in conditions that impair hepatic function 6 . Transferrin. Half-life of transferrin is 5-7 days, it is an early indicator of protein malnutrition, but is less specific. Serum concentration testifying for malnutrition is under 1.5 g/l, but it can be significantly influenced by the amount of iron in the organism, acute inflammation disease (negative protein of acute phase) or chronic hepatopathy 6 . Cholinesterase. Half-life of cholinesterase is also 5-7 days; its level correlates well with albumin level, but is significantly dependent on liver function and some drugs (fysostigmin, cyclophosphamide etc.) It is a suitable marker for monitoring nutritional state 6 .
Haematological and immunological examinations
Determination of absolute number of lymphocytes belongs to haematological and immunological examinations; even anaemia could indicate malnutrition (from lack of iron, folic acid or vitamin B 12). Anergine reaction to immunological intradermal skin tests often appears in old age.
Absolute lymphocytes number. Malnutrition leads to the deteriorated function of the immune system at first on the cellular level and subsequently even affecting humoral immunity. We evaluate absolute lymphocytes count, its normal value should not drop below 1 500/μl (ref 7 ), below this limit the risk of malnutrition increases and decline below 900/μl demonstrates significant immunity affliction Present state of evaluating malnutrition in the elderly -Analysing indicators with a high risk of severe malnutrition. It is necessary to exclude in advance other aetiology of a decrease in lymphocytes (hematooncological disease, TBC, viruses, etc.).
Functional examination
Dynamometry. Judgement of function condition of muscle tissue is necessary for judging of seriousness of clinical state. For outpatient monitoring is suitable hand dynamometer, which measures the strength of muscle grip (hand grip). In case of nutrition disorder muscle strength is usually decreased. Muscle strength decreases physiologically in old age, but in malnourished seniors the decrease is more significant. Disadvantage of dynamometry is, that especially in old age it could be considerably influenced by the non-cooperation of the patient or his disability to grip the dynamometer due to rheumatic diseases of hand joints 7 .
CONCLUSION
The occurrence of nutrition disorders amongst geriatric patients is very frequent. Malnutrition worsens self-sufficiency of the seniors, increasing risk of institutionalization, prolonged hospitalization due to higher rate of complications, increases costs of treatment and also mortality of gerontological patients. Malnutrition diagnosis must be complex and it is a combination of nutrition anamnesis, anthropometrical, laboratory a function examinations with different statement value. Followed markers in old age could have certain differences from younger population.
